Abstract. The work of hospital food service is characterized by demands that can be associated with work ability -WA. The aim of this study was to evaluate factors associated with WA among hospital food service professionals and recommend intervention measures. This is a cross sectional study carried out in 2009, conducted in a hospital of São Paulo, Brazil. Participants were 76 (96.2%) of the eligible. They filled out a questionnaire including socio-demographic data, life styles, working conditions and WA. Multivariate linear regression analyses were performed. Factors associated with WA were age (p=0.051), over commitment (p=0.011), effort-reward ratio (p=0.002) and work injuries (p<0.001). In spite was a young population, age was associated with WA. Association with work injuries is consistent with the theoretical model that demonstrated that health status is the basis to maintain the WA. The association of effort-reward imbalance shows that issues related with work organization are relevant for these workers. The association of overcommittment suggests that workers recognize their responsibility with the therapeutic processes of patients. Results showed a number of features of different nature that should be taken into account when implementing measures to improve the WA, to be applied at different levels: individual, task and institutional.
Introduction
Changes in work organization and work processes brought new challenges to hospital workers. Work activities are performed in environments with increasing complexity. There are significant demands and requirements of efficiency, both financial and technical [22] .
Among the numerous services provided by the hospitals, it should be mentioned the food hospital service. The work of these professionals is traditionally characterized by high physical demands and the responsibility to ensure the required nutrition to the therapeutic process . These demands are often associated with negative outcomes, including muscleskeletal disorders and eventually reduced work ability [17] . * Few Brazilian studies focused on food service professionals. After an extensive literature search, we did not identify studies exploring associated factors and work ability of the mentioned workers.
The aim of this study was to evaluate factors associated with wok ability among hospital food service professionals and recommend intervention measures.
Methods
This is a cross sectional study carried out in 2009, inserted in a 5 years planned cohort study. It is being conducted in a hospital of the city of São Paulo, Brazil. All 79 individuals working in the studied sector were invited to participate. Those who were on sick leave, maternal leave or on vacation (n=39) were not invited to join the study. Participants were 76 (96.2%) of the eligible workers. No significant differences (p>0.05) were observed concerning sex, age, job title and time on the job among those who agreed to participate and those who didn't.
Participants filled out a comprehensive questionnaire including socio-demographic data, life styles, working conditions, and the Brazilian versions of Job Stress Scale [1] , Effort-Reward Imbalance -ERI [4] , Work-Related Activities That May Contribute To Job-Related Pain and/or Injury -WRAPI [5] and Work Ability Index -WAI [21] . In this study population, the reliability of the questionnaires was assessed by the Cronbach's coefficient alpha and showed the following results: demand Į = 0.66; control Į = 0.61; social support Į = 0.84; effort Į = 0.73; reward Į = 0.81; overcommitment Į = 0.78; WRAPI Į = 0.92; and WAI: Į = 0.77.
A descriptive analysis was performed by using means, standard deviations, minimum and maximum values of the scores attributed to continuous variables and ratios referring to categorical variables. The Kolmogorov-Smirnov test was performed to check adherence of the score of "stress at work" to normal distribution, thus determining the type of statistical tests to be performed. The association between WAI and the continuous variables was initially tested by using Spearman's correlation coefficients (nonparametric variables); as for categorical variables, the Mann-Whitney and the Krüskal-Wallis tests were used. Finally, a multiple stepwise linear regression analysis was conducted and variables showing p<0.20 were included. A 5% level of significance was used for all performed analyses.
The project was approved by the Ethics Committee of the studied hospital. It followed the principles of the Declaration of Helsinki issued by the World Medical Association. Workers participation was voluntary upon signature of a formal consent. Tables 1 and 2 Mean age of participants when they entered the workforce was 15.9 (SD 3.4) yrs. The mean time as a food service professional was 6.4 (SD 6.2) yrs; mean time at this job was 2.9 (SD 3.9) yrs. They worked an extended number of hours: mean weekly working time (adding those worked at this hospital, in a second job and performing household duties) was 57.0 (SD 13.6).
Results

Descriptive statistics
Workers reported low perception of violence at work (mean of 7.3 points -score 7.0 to 21.0 pints), and WRAPI received a mean of 67.1 (SD 36.5) points out of a 150 points scale.
Demands at work were assigned by 85.5% of participants as the more prevalent source of stress. This percentage is above the mean cut-off point of this scale. The overall means of the studied population was of 14.9 (SD 2.2) points on a 5.0 to 20.0 points scale. Control at work was favorably reported by participants (overall mean 16.8, SD 2.9), as well as social support at work (overall mean 20.6, SD 3.2). Both scales ranged from 6.0 to 24.0 points. ERI dimensions also received favorable results: efforts (mean 11.8, SD 3.7, at a 6.0 to 30.0 points scale), reward (mean 50.3, SD 5.1, at a 15.0 to 55.0 points scale) and overcommitment (mean 12.9, SD 3.6, at a 6.0 to 24.0 points scale). Twenty one percent of the study population reported job strain at work (high demand and low control) and 2.9% an effortreward imbalance. Also, 11.0% of them reported work injuries and 9.7% work-related diseases.
Regarding the shifts, workers were 38.7% in the morning, 29.3% in the afternoon, and 10.7% in night shifts; 21.3% worked administrative hours.
Questionnaires reliability
The analysis of internal consistency showed the questionnaires registered a Cronbach's alpha higher than 0.73. The exceptions were control (Į=0.61) and demand (Į=0.66). There isn't an ideal cut-off point to arbitrate Cronbach's alpha and, more important than judging its merit (good or bad), it is to assess the complexity of the phenomenon one intends to measure [23] . Considering that demand and control are relevant to the study and they are complex factors to be measured, we have decided to maintain them in the analysis.
Analysis of associated factors with work ability
The results of the univariate analysis tests are shown in Tables 1 and 2 . Socio-demographic features were not associated with WAI. As for lifestyles, smoking habits and practice of physical exercise was significantly associated with WAI (respectively p=0.035 and p=0.040). The occupational characteristics significantly associated with WAI were effort-reward imbalance (p<0.001), social support at work (p=0.001), overcommitment (p=0.004). Shift work were significantly associated with WAI (p=0.067) as well as work-related diseases (p<0.001).
The multiple linear regression analyses showed the variables that remained independently and significantly associated with WAI (Table 3) . The negative associations with the WAI were: effortreward imbalance (p=0.002), former work related diseases-yes (p<0.001), and overcommitment (p=0.011). The analysis was controlled by age and sex. Shift work was not an independent variable associated with WAI.
Discussion
Workers showed satisfactory work ability: 80.3% scored higher than 40 points (out of 49 points). According to the suggested cut-off points of WAI [31] , only 13.8% of the workers reported inadequate (poor or moderate) work ability. The results observed in the current study showed a higher work ability index compared with earlier studies conducted among hospital professionals. In Brazil the observed prevalence were around 22.8% and 38.9% [9, 25] , and in Europe they were between 11.0 to 42.0% among hospital workers [2, 6, 8, 12] The study participants of the mentioned studies have quite distinct sociodemographic (such as sex, age and lifestyles) and occupational features (such working conditions, roles, responsibilities), compared to those previously studied. Due to these features is being rather difficult to compare results looking at the work ability index in different regions and other job titles.
As mentioned in the introduction section, former work ability studies among food service hospital workers were not found.
Previous studies looking at work-related health outcomes among hospital professionals showed multiple variables, such as sociodemographic characteristics, lifestyles, working conditions and health outcomes, associated with work ability [9, 12, 19, 25, 26] . In this study it was observed similar factors but they lost significance when performed the multivariate analyses. Factors that remained significant were: work stressors (effort-reward imbalance and overcommitment) and work related disease. This is in accordance with the "house of work ability", a concept which comprised a hierarchical model. The work and all of their dimensions (environment, content, demands, work community, and organization, including supervision and management) is the largest and heaviest floor of this house, and it sets the standards for the other floors [15] . In this study population despite the perception of high work demands and work environment that may favor the occurrence of pain and injuries, the organizational and social context defined by ERI score -including financial rewards, esteem at work and career opportunities -are at least as important as work demands and a healthy work environment. ERI has been shown to be an important work ability indicator, more relevant than other variables that are traditionally explored in other studies about the same subject [11, 28] . A similar conclusion was published by the NEXT study [12] stressing the importance of the imbalance between effort and reward. As mentioned by Hasselhorn et al. (2004) , an intervention in this aspect will help to reduce the "burden of distress" [13] .
The overcommitment was also associated with work ability. In the present study it is other source of stress, and has been observed in other studies of hospital workers [6, 29] . Overcommitment is a motivational pattern of excessive work-related performance and achievement, reinforced by external work pressure. In the long run, it can lead to exhaustion and adaptive breakdown and work stress [27] . In this study population, the association between overcommittment and work ability suggests that workers recognize their responsibility and are committed to the therapeutic process of the patients. The widespread prevalence of high job demands in this population as well as the relevance of psychosocial factors expressed by the effort-reward imbalance, and overcommittement may explain why a particular shift was not associated with work ability. It suggests homogeneity of the afore mentioned occupational characteristics across different shifts. Moreover, although this population has entered quite young in the job market, but they were working at this job for a short time, and thus, the long-term effects of night or shiftwork may not have manifested [7] .
As expected, WAI was associated with the occurrence of work-related diseases, one of the variables retained on the final regression model. This result also is in accordance with "house of work ability" model, which presents in its´ ground floor the potential use of human resources -health status, including physical, mental and social functioning [48] that will eventually be reduced by work diseases.
As reported in the literature, food service professionals routinely deal with risk-prone working conditions associated with musculoskeletal disorders. [17] . As a consequence the main medical diagnoses are musculoskeletal diseases [14, 17] . In this present study, health-related outcomes measured by work ability were lesions due to work injuries (28.9%), respiratory infections (17.1%), and musculoskeletal disorders (15.8%). Analyses were controlled by sex. And although it did not appear associated with work ability in this population is recognized for its association with functional aging. Several studies highlight that females have higher risk of impairment of their work ability than men. It is likely to be influenced by worse working conditions, including wages [24, 32] . It is also worth to be mentioned that females usually carry a higher burden compared to men, of being responsible for household duties and the responsibility of raising small children, and thus inducing a significant family-conflict [3, 9, 25, 26] . As females are the majority of employees in hospital food service sector, including in the present study, it should not be ruled out the importance of managers' special attention to their professional as well as domestic duties that might interfere in their health status and wellbeing [3, 9, 13] . Age was not associated with work ability and also entered as a control variable in the analysis. The association pattern that relates chronological and functional aging was described in several studies. However, it is not always linear and may be absent, showing the influence of other factors mediating this relationship [16, 20] .
The cross-sectional design of this study does not allow establishing causal associations. This design also prevented the inclusion of workers that were absent from work for medical reasons, including those who suffered severe work related diseases and were on sick/injury leave. However, as the response rate for the present study was 96.2%, thus above the 75.0% considered adequate [10] , the internal validity of this study can be accepted. And the external validity can be extended for food service professionals of hospitals having similar characteristics on demographic, working conditions and work organization.
Despite the high participation rate in this study, a healthy worker effect is likely to be present in this study population, and could lead to a selected population working during the day or at night [18] . If this is true, then the associations between working conditions and WAI presented here underestimate the true effect.
The present study enabled us to characterize work ability among hospital food service workers and its associated factors. This should be taken into account when planning and implementing measures to maintain work ability among professionals of this hospital. Intervention activities derived from the results of this study must consider different levels: the individual level, the interpersonal level of social exchange at the worksite, and the structural level of work organization. At the individual level, it was proposed: customize health monitoring; healthier meals provided by the employer; and incentives to do physical activities during leisure time. At the tasks level, it was proposed: ergonomics evaluation aiming tasks and workplaces redesign, replacing of equipment, particularly food trolleys by lighter and smaller ones, review of professional profile and coaching managers to deal with difficulties and work improvements. At the institution level was recommended: continuing educational programs, opportunities for professional career development, financial rewarding and incentives for work recognition.
The results presented here are part of a cohort study that was initiated in 2008. A follow up of 5 years is planned. Considering the limitations of the cross-sectional study design and the scarcity of studies on work ability among Brazilian hospital food services, this cohort study would allow identifying causal relationships, cost-benefits and cost-utility studies to evaluate the implemented interventions, as well as other outcomes related to the work ability, health status and wellbeing.
Conclusions
Factors associated with work ability are of different nature. These results showed a number of features should be taken into account when planning and implementing measures to maintain or improve the work ability among hospital food service professionals.
Individual features, working conditions and healthrelated work outcome-work injuries-were associated with work ability among hospital food service professionals. These results showed that a number of features should be taken into account when planning and implementing measures to maintain work ability among hospital nursing staff. The use of WAI as a management tool would help to improve the identification of populations at risk and to enable development of specific intervention activities of health promotion. 
